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Tl - SEMICONDUCTOR LASER DEVICE 

AB - PURPOSE:To realize high-output operation and long lifetime by 
decreasing the thermal resistance of a semiconductor laser 
device. 

- CONSTITUTION:^ a semiconductor laser device provided with 
heat sinks 100a, 100b on both electrode sides upper and lower to 
dissipate heat from the upper and lower electrode sides, the 
thickness of a semiconductor laser chip substrate 2a is 50mum 
or less. Heat dissipation of the semiconductor chip from the 
substrate side can be improved, which can reduce thermal 
resistance and realize high- output operation and long lifetime. 
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[#lffS^C0$SH] 
flOj^Sffll. ®2c02:3COfc— h^>^T8^7t'¥g:ft 

* « ^ \zmm*mft v-*?n=? t 2 co t - i> > 
■en-en® 1, ®2©-y-^^>h^jfAL7t¥«#:u it? 

tirSS^^^P— SfJ^FfcttEfcl cotJ-^VOht© 
W, fjffIE¥3?#U— if^tHafH®2<01t^T^>hi: 
COM, B«E®l<>0+t-^-7^>htH{ffB®l©t— h->> 

fid §221 1 OT-y-y-r-^ h tfldgem 1 co t— h ->>i^ ta> 

[0 0 0 1] 

[®3fl±co*tJffl#»] C«Df!W(4*»*U— tf«BCH 40 
[0 0 0 2] 

[ft&CO&fii] 014i4, WjllfCLEO '89 FH5 

>Hk-h->>^. 5 2tt*MH*U- IfCDA-. 5 3 t4 
v>Jn>t-h->>i7, 5 4(4i%*P*iI2&-e&-5,, 

[0003] ^cs&f^c^uTia^-r fsftk-f 




#BB¥ 5-37089 

n. sec i«j«K:**ti!sn«»Ki5 4SfliAfc->'j3 

>t-h->>^7 5 3 *^«£n«. ££T> dCO^agftL- 
— tf/1— 2f4ftl 0 0 MmC0StgJP£^LTH-5. 
[0 0 0 4] 

(4. K±©±3lr«^*n. ±TP5W:fr&jS&a*SKW r 5« 
jSK&oTHSfl*. SS^WJ 1 0 0 » mtJPVi&», 

mmmir> zmfzmwtz < . ^ t Lxm&mmy 

t ^-f -V * > K t - f-~> > ^ coSS^3g^gc*Wi -5 © 

t. — •yw—'pizmws.c. &m-frj>mm-?& 

[0 0 0 5] Z\(Dftlfl\3.±m<B£o1tlBim&>E:mmTZ> 
>t*0 \Z1Z 3 nfcfe COT, f^fi{fC<0/jN$W ±TMI*5 

>t. £COfgBJ3t4, ^W^U— tf'ffCiD-SSgO/hSUi, 
-kTMfflM* 6 !f £eB£#5 It5@ 

KlttS. Sfc. dco^njii, j&cogtns^fitSSitco 

[0 0 0 6] 

— tf£EBl4, IflKTSpfflKtfnfflleoeffiffil 
T. !f^C0*g©J?$&5 0/i.mKTtl/ 

[0 0 0 7] */c. !:<!)JS93Cfi.5¥ifl:l'-!f8I 
COt- h'>>?-vmA,K¥mfrU— tflr^^T, 

if3iT<t±3Ht— h->>^ico— ^s-sma^co 

^£0^3S^S:co4 1 Hco^!g^&, XttitE^agtet^ 

hSrPAbfct)CO-p5bS. 
[0 0 0 8] *3fc. £C0fggHfcfli.5if!j*#V— -tfgff 
ti, ifi^l/— tf^SpflfJat^nflUmffi^S 2ocot 

— b fr-D^mitis— tf^tt-h-» 

^ CO Ffl -iz > h £!? A L V— IfHB fc is 

[0009] *fc. c:co^Bjir^^^^^ix— tfgg 
is. ^mw-v— tf?ii?£pflij i &i^nflijmte* i e.2ocot 

^coWlc-tJ-yv^> ALfc^ftl/- 1f$gB!C* 
U^T. ±fa-9-yv^>h«!:t-hv'>^a:CO— #£51^ 
(4^*C0WIC. ^Ht^1J-y-x'^>hS}fAbfc : bcoTfe 
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[0 0 10] 

[ftUf] ^<Dftmz&^T\Z, SfcJP£ 5 0 dmHTl: 

MC*^TB, tfifl^ik-r- -»?;&£© 

\z*m& V— If X?0jRkB9M|(ft i ±12 b - h -> > * 

[ooi i] cvmmz&^Tte, -y-j-voyb 
u — -cfg* l m&mm* urn l tcmm. £ 

■^©ftHBTJtStfT, *co-9-^x"t7>h*^H(ib— 
[0 0 12] jfefc. CiroSgBflfcfc^Ttt. D-^V»S 

5ft^<®££-T5£:g>, m^©S§n5;£ft<b5§*©2fgn-5 

•5. 
[0 0 13] 

f&&^-rm&m-e$>r). mz&^-c. ioo a«T#Jt 

— b->>#> 1 0 0 bWLhflflfc— hv->^ 2a(3:^3 30 
t /tmfflf Ifrlz-lflfi. 2 bte¥3?#U— tf©Xtf 

3 ateie^-fc^y^, 9 7 a, 9 7bti 
tf#^eo««^^;i,T»«. $&. 9 8 a, 
9 8 btt^igffV-lf^tfc— hy>*tfl 0 0 a, * 

Ti(x. y) = £ o(l 



*100bSifT5D^, 9 8c, 9 8dlit-hv- 
>^*fl0 0a, 1 0 0 bSift^t^Sj/j'Cgtt 

[0 0 14] 0 2«^g6i^«)5rci&, ^S^U— tf 

AlGaAs (A 1 S&j£tfc0. 1 2) iSfilnTf^ 
"C. IPSO. 0 4 urn, f^g*^a = 0. 1 9W/ci • 
■CTfe^. 2IJAlGaAs (Alffl*£jt0. 12) i 
1±ll©±¥5i'T, JP£ 0. 0 4/xm, o = 0. 19W/ 
cm • -CTcfe-a. 3BAlGaAs (AlffijfcJtO. 4 
6) T?5-yH!T, 5/im, a = 0. 1 2W 

/cm • 4HAlCaAs (AlffljsSJtO. 4 

6) ±?5«yKgT, JPSl. 5/im, a = 0. 1 2W 
/cm • "Cr**. 5(iGaAs3>^^ MT, 
1. 5 Mm, a = 0. 4 5W/cm • "CT?a&£. 6«Ga 
AsMT, )?3tKm, o = 0. 4 5 W/cm • 'CTS 
-5. 7 fiAu G e ^^JPf . Jg£ 0. 03ym, o = 
3. 1 8 W/cm • X.-C%>%. 8liTi^?^T, J?3 
0. 0 5 Mm, o = 0. 2 2W/cm • "Ceafe-S. 9, 1 
OttAu^^^T, l/>-fn&J¥;*0. 3 Mm, a =3. 
1 8 W/cm • 'C-C&Z. 11, 1 2 [JAu S 
D^tfT, ti-fnfci?S 2 Mm, o = 0. 2 4W/cm- 

[0 0 15] S*Wft^#fli, W.B. ya-f^iR.I.T^ 

rn^h??^- if— X" (W.B. Joyce and R. 
W.Dixon, "Thermal resistance of hetero. structure 1 
asers " , I. Appl. Phys. ,Vol.46, pp. 855-862, 1975) 

[0016] i Ji (0 2 <£© 1 ~ 1 2 ©Jl©|*lttlc© 
@) ©i&KTi (x, y) tt, ^STMe.ns. 
[0 0 17] 
[&1] 



r i 

- r i. o-sinhCK, 



y) + S 0 . 

n- 1 



[cosh(K„ -y) 
y)] cos(k r • x) •••(!) 



[0018] Kn = 2 n 7t/|5T*0. [0 0 19] 

, /3... , n.o , n.. [J^&-^^-5„ gfeffijfi [&2] 

R(«) fistd) £/B^x;*a;©<fc5K:^:b-&5. 

T , (x. 0) 

R<x) = 



JLA 
1 



JLA °- c 

[0 0 2 0] J iZ&m&£.UZ>mt£ <*8Am 



DO 

S /Si. 



cos(K„ • x) 



•(2) 
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[0 0 2 1] 



[S3] 



< R > = 



R(x) = 



It-1 



J LA 

B 1 . n 



+■ 



sin ( 



JLA ! 
1 



K 



A) 



•(3) 



K„ 2 

[0 0 2 2] KT. 3£»/3i.o . * T> (x, ti)=Titj (x, 0) 

-r-s. «-n©&#ic:fc^-r. jafl[^ffiiK-r*cctntf«c5 [0023] 

fcVXBT?, #C5Wj£ D 3tr>. *JO [#.4] 

$ 1. 0(1-7 1. 0 t i) +S/S... [cosh(K.ti)- 7 .. a 

o — J 

■ sinh(K„ti)] cos(K„x) = £ i + 2 . 0 + E /S , + ». „ • cos(K.x) -(4b) 

B - 1 

[0 0 2 4] t i \t i gtDJ?^T?fe^) 0 Sfc. [00 2 5] 

CTi ■ 9Ti (x, t. )/3y 



•(4a) 



= £T i+2 • 9Ti4 S (x, 0) /a y-C5a) 



-ffiiSi.ir i.o+Sa.jSi.X [sinhCK.t i> 

a - 1 

7 I. tiC0Sh(Kn t i ) ] cos(K„x) 

= O i + 2 $ 1 •♦ 2, 07 i+2. 0 

-2oi+si8 i + 2, « • K.r its, . * cos(Kox) 

n — 1 

[0 0 2 6] 5£(4b). (5b)<t0^S:A^^So ★ [&6] 

[0 0 2 7] 

taiih(K„ti) +(<T 1 * 2 /cri )• rui.. 



7 i. „ = 



1 +(cr i + a/<J i)tanh(Koti) ■ 7 



■C5b) 



(6a) 



o 1 + 2 r 



7 0 = 



O" i + CT i +a ■ 7i*2, 



t, 



[0 0 2 8] 1 2JHt 1 imK&tfZ&n&W&Q&jS; *[0 0 29] 



-to [Sc. 7] 
9Ti* (x. t , s ) / d y = 0 

7 1 2. 0= 1 / t 12 

7 i2. . = coth (K„ ■ t ,,) 
3T„ (x. y ,,) /a y = 0 
r 1 j. 0= 1 / 1 , , 
7 i i. .^coth (K„ • t , 1) 



(6b) 



(7a) 
(7b) 
(7c) 
(8a) 
(8b) 
(8c) 



[0 0 3 0] CJIT. tn, tuHl 1@M12I?) 50 J5^T*S. - A/ 2 ^ x ^ A/ 2 ODfigigTCilM&Mt&ii 
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#$J¥5 -3 7 0 8 9 



fztOOJ Cw] <D%m&$>Z<D-C, ^SW^O&O. * [&8] 
[0 0 3 1] * 

9 T 2 {x. o) 9 T i (x. o) 

o* s — a i 



9 y d y 

_ f J (0 £ I x I £A/2) 

C 0 (A/2 £ I x I SB/2) 
[0 0 3 2] 'jXiRSUSBBT-St. ^:SC**JS [0 0 3 3] 



•(9a) 



[»9] 

2 (X. 0> 

— a , = a i 



J A 



9 y 
4 J 



a y 



CO 1 

s 

.-I K 



sin( 



) - cos(K„ • x) --(9b) 



B B K. 2 

[0034] imt2mmR-cumt)mffi-?&zz£fr *jZ(.m<?>tEm&m«nzm&rrz>t, ^sct&s. 

S^SW^OSi^. [0 0 3 5] 

fli.o =j3 2 .o -(10a) [Si 0] 

0u . = 02.. — (10b) ★it? 

3Tid. o) 9Ti (,. i) 

— a z — a i 

9 y d y 

= £ i. o(a , r j. o+ a 2 • Ti,«) 

as 

+ £ K„ - 181. ,+ ffiTs. o)- cos(K, 
[0 0 3 6] ioT, ^Wys. 



x) 



•ai) 



* »1 1] 



[0 0 3 7] 



B 



J A 



£ (<7 j r i. o+ (7 a 7 *. o) 
A 

0(o j r i. o+ a 2 r 2. o) 



•■■(12a) 

•••(12b) 
( J= 1 ©<h^) 



1 

sin( K, A) 

4 J 2 

£,...= --(13a) 

8 K„ 2 (ffiTi.n + csri.. ) 



1 

sin( K, A) 



■(13b) 



J3K„ 2 ( o i r i. n + a 2 y 2 , n ) 

( J = 1 ©££) 

[0 0 3 8] SCO), (6a), (6b), (7b). (7c). (8b), 5. 
(8c), (12b) Rtm3b)#"S&iggt <R) «!6e,n 50 [0 0 3 9] 0 3 \ZM 2 0>mfelZ&^T. SS^Sr^t 
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(6) 

9 

/tfc*u K&mmm (a) = i 5 o um, j-yrfm* 

(B) =6 0 0 Mm, *Jgf§g (L) =5 0 0 wmtL 
ft. S&lR&Jil 0 OSSTSt-fgLTV^. ^SWfrl'- 

[0 0 4 0] IS 4 Stf0 5 \ZEl 1 1 ©SIMWIC 

*. *r. 04(a) »=3Sri3Ka6«2 a±(C^«#:U- 10 
— if COfSfiJfcBaR 2 bSr^a^fib, £CD&04(b) t 
^•T 3 (CW^aB 5 (Sx y 5 1 > PZFV¥-m# V— if *£ 
fi©SS2 aS5 0umJ2ATJcr5. fLTE4(c) IC 
^r<t5tC^-— 5 y^ffl©^®9 7 a, 9 7bSMl/ 
ifc«, $WfiC»KT5. ;fct::04(d) fcsr«J:3fc 
^Sfftl^— tf^i&D^*t9 8 a£fflV>Th-h->>^ 
1 0 0 aCSlf-r-So fLTS5(a) Kprrj;? fCfc- 
h->>^ 1 0 0 &£.&UW-t7 3.y? 3 a<&D^t}9 8 
c-CftfL. £?>f;:0 5(b) I3^r<t5lck-h>'>i7 

i o o btmm^mi^u— vm^mtt-bisyv 1 o .a? 

0 b tffii«:t75 v^S:n>i7«9 8bt9 8dTM 

[0041] me \**mm(om 2 ©msMtcts^^ff 

V— if Sr^-Ti^ia-C^-So EKSS^T, 2 0 IS. #J*. 
IfCuW^S IfCifttOU-^VhtSO, 98 

S^ggB2 btt-hy>? 10 0 a fflPfltCmiie^^ 
If m^<nf&Sm&&h t- h ^>i? CD feCDtCDtpM 

[0 0 4 2] 07 0 8 120 6 (C5K-rSg 2 CO^JSWC 

3. Sr. 07(a) (C^r<fc5lCS«2 a±ix¥«#:U 
— if cDSSSflfcSSB 2 b&ilgBlfcBU i««a7(b) ic 

SCDSS2 a* 5 0/imJi(T!-r^„ -fLTK7(c) l~ 
7K-?<ko\Z*—5.yi?m<DnM9 7 a, 9 7bSMl/ 40 

^T-iJM&CSHiiT'S. *K:0 7(d) tC*r«fc^lC 
*5JS#:W— tfSHPib- h-»^ 1 0 0 a£tJ-^T>j7> 
h- 2 0 S^l-^Ay"^^^ 8 a, 9 8efatt5. 
fLT@8(a) C^ri^lCt-hv^^ 1 0 0 a tffi 
Sftt52 7J'3ai&D^9 8cTgf U $6IC0 

8 (b)c^r«fc3ict- h->>;j7 1 o o b £ffim*m<t 

l— *fm?RZft- his 1 0 0 bttmft-tyS.y 
[0 0 4 3] 0 9tS*«WCD^3CDHJi*iJC«t-5¥*ff 



^ggsps-a 7 0 8 9 
?>K 9 8 f ttn^ttT?**. z.<z>nmwv\t.¥mfr 

I — if 2t>CO-y-> ir V^> h 2 0, 2 1Tto, £ 

&(c2t?cot-h->>^-eSisA.TVi*. cntiJcD, Jt 
ffid©*Ki*7^>h£amfc«£l::itLT^ 

B*»#W— IfSR^flDStSJ** 5 0 tfmPiTCt^ti 

[0 0 4 4] 01 0tt2|c55^C0S4O5IJfi«ltC«J:-5¥3l 
tf*^r^0Tafef3. 0C4iV»T. 2 a. 2 b 
2 0, 2 1 t,7y7<Dm\Z&^\sJZ&m 

#v>„ 01 i tc^r^^ji-^fflnT. ^KKSr»xrs 

To 0i^*3^T. 2 2 a, 2 2bBAu/?;V (10« 
mm, a = 3. 1 8 W/cmt:) , 9 8 a, 9 8 b, 9 8 
e, 9 8 f UDi># (AuSn, 2jjmf, o = 0. 2 
4W/ci'C) , 2 0, 2 1IW^>h (Si, 15 
0/imf, (j=l. 5 OW/cmt:) . 2 ali^^^U— 
if ^^coSS (G a A s , 5 0(iml, a = 0. 4 5W 
/cm-C) •^OflcoSBjj-^0 2 <*:Ht;T<&<2>«, * 

MSIS (D S5 0 0(im, ^y^tl (B) 2:6 0 On 

m. %&mmm (a) ^isojimtni, au^j 

A2 2a, 2 2 b*sSSi^co^S4ifi5. 3CC/W 
tftO, ftHt^CDfi 5. 7 4 < C/"W<fc«3fe/h3<;& 
-5. Cin«^eigCD^V»Au^^JUB«p-CSSl*»l£*«oT 

^s^5i7-^T>j7> h i: t- h ->>^ tco^ir^Ar-5 

[0 0 4 5] 01 2K.tf01 3fi01 0\Zmt^A<Dm 

mm\z£. -5 u— if ^m^^-rummmmm 

Sr. 0 12(a) C*ri:5tcSfe2 a±C^ 
mttls— *FV>faM,l8.mffi2 b^lMl. dco^01 
2(b) tr^r=totrWfe*5t^±x^g ; >^-c#«#: 
^— ififeacoS^2 a* 5 0 Mm«Tfcr-5. f LTI 
12(c) C^r<t5lC^-— 5yt?«OSffi9 7 a, 9 7 
b. $&l:4H2 2a, 2 2 b^Jgi^Ufc^, 
fiC(C^5Kr-5o *CI12(d) 

IfiilTit-h^^^ 10 0 a*if^'T'>>h2 0 *F B 1 
t-^^-p□^^^9 8 a, 9 8 e-C&lPU i7-^v>>h 
2 1 £P^1*9 8 bfgfTS. fl/TBl 3(a) tC^ 
rJc^tCb-H-^^ 1 0 0 atJ6fiflct55y*3 a 
SaW9 8ct?gltU 3e.lc0l3(b) ic^ri;^ 
tCt-N->>^ 1 0 0 b ti7-^V^>h 2 l&t/fc— h 
2^>^ 10 0 bt*&ig:^-fe95 7^SQ^9 8 f t9 
8 dTTftSL-T&fiTli^r*. CCOCT^tJ. 



(7 

Ji 

[0046] Hi4 «#feipj©fi 5 arnmmizx&mm 

&-tr^S y^fc-aWJigft: (0y*.K&Jg) . 2 2 fcfcfSig: 
frV7-W> h, 9 8 gfin^Tifc-S.. *^SfiWCtt 
&#.D-7-W>b2 1 tt-h->>>7 1 0 0 bcDfHICIg 
»#+>-:/vtf> h 2 3£}f ALTl^-S. #|*Ji, 
7^>" h 2 l_kfc, cfcfc«fcD. tt 

set— h->>27 1 o o a^irrcitarrs-s. — 

2 1 tffi&t|!D-^-7>»h2 3 4ILTt-hy>J/ 1 
0 0 b'vSSn-S m^-*)-Zf'^0> h 2 0 SILT 

t— hv>? 1 0 0 a-v8^n-5 ! foO©2ffit? ifc*. £ 

•5. W^fcf. «ee^+>-yv^> h 2 3 £HW7S:l.»«-& 
£\ t— h->>^7 1 0 0 a, 1 0 0 bC05£^#'N®n^7 

^#=-tJ-7-7^>h2 3 ^tf-SilttCj; Outfit 

— ^fflgWt £**T#-5o - 

©<t 5 ic. mmfcv? > h 2 3 zmtz z. t tcj; 
[oo47] a i 2 um4<D^m(Dmm^m^-rx.m 

»9lA*5V>H^Tafe5. |S)E(b) teWS&S^tS 
X-y^>^T?¥^U— tf^r B OSt£S:5 0 umfiTF 
lCLfc^X/N$,^.H(±^T&-5o IrJBKc) ttia'fiB#« 
frlz-f^lAiSHIiiflCt-S'^MiG 7 
a, 9 7 b£#J5£L&t>0DT&5. fsO^(d) teg&IH^ig 
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